A partial test for strategic behavior in bankruptcy filing may be formulated by testing whether consumers manipulate their debt and filing decision jointly, or not: that is, testing for endogeneity of financial benefit and the bankruptcy filing decision. Using joint maximum likelihood estimation of an extended discrete choice model, test results are consistent with non-strategic filing: financial benefit is exogenous to the filing decision. This result is confirmed in two different datasets (PSID and SCF). This result is consistent with an ex ante low net gain from a bankruptcy filing; a type of "rational inattention" to rare events such as bankruptcy.
Introduction
Personal bankruptcy rates have increased at an annual rate of 3.9 percent since 1990, from about 718 thousand (non-business) bankruptcies in 1990 to about 1.5 million in 2010. Partly as a response to this increase, the Congress passed the Bankruptcy Abuse Prevention and Consumer Protection Act of 2005, the largest overhaul of bankruptcy laws since 1980. Although recent data is too sparse to determine the longer-term effectiveness of the law, we know that there was a spike in bankruptcy filings in 2005 (just before the law took effect on October 17, 2005) and a corresponding decline in 2006. Since then, bankruptcies have continued to rise, reaching a level of about 1.5 million in 2010, the same level as in 2004. (The bankruptcy rate has also begun to creep up to the earlier levels.) One of the major purposes of the new bankruptcy law was to cut down on abusive or fraudulent uses of the bankruptcy system, or in our words, strategic use of the law. Therefore, it is important to understand the motivations of consumers who file for bankruptcy, what constitutes "strategic" use of bankruptcy law, and how widespread is its incidence.
In the literature, there is no clear definition of what constitutes a strategic bankruptcy filing. We shall consider strategic behavior to be a conscious decision to benefit from bankruptcy law. To make this tractable, consider a simple two-period model of decisionmaking. In the first period, consumers receive a noisy signal of experiencing a financial shock in the second period. Based on this signal, consumers may update their probability of an adverse shock and choose their debt level. In the second period, the shock is realized and consumers decide whether to file for bankruptcy or not. A strategic consumer is one who in the first period, chooses her debt level after conditioning on the signal; that is, a strategic consumer takes on debt after accounting for the chance of filing for bankruptcy. In other words, a strategic consumer is one who is fully rational, and takes decisions to maximize her benefit. A non-strategic consumer is one who chooses debt level without conditioning on the signal; he plans to repay his debt in the absence of adverse events. Such a consumer is myopic, and may be exhibiting rational inattention (as described below).
Consistent with this view, we may distinguish between strategic and non-strategic behavior by testing whether consumers make their debt and filing decision jointly, or not. Strategic behavior is consistent with a joint decision, non-strategic behavior is not.
In terms of empirical strategy, this is implemented by testing whether financial benefit is endogenous to the filing decision or not.
Our test is different from the one in Fay, Hurst, and White (2002) (henceforth, FHW) . In that approach, a positive relationship between filing for bankruptcy and financial benefit from filing, ceteris paribus, is taken as evidence of strategic behavior; and a positive relationship between filing for bankruptcy and adverse events (such as divorce, health shocks, employment shocks, and so on) is taken as evidence of non-strategic behavior.
Using data from the Panel Study of Income Dynamics (PSID), FHW show that financial benefit is positively and significantly related to the filing decision, and after controlling for financial benefit, adverse events variables do not affect the bankruptcy decision (except for a marginally significant positive effect of divorce). 2 This simple empirical relationship between bankruptcy filing and financial benefit does not consider more realistic relationships between financial benefit, adverse events, and strategic behavior. For example, financial benefit from filing may go up due to adverse events, regardless of whether a consumer is trying to abuse bankruptcy law or not. That is, financial benefit goes up when a consumer consciously increases unsecured debts before filing, consistent with strategic behavior; and it also goes up when she uses 2 Using Survey of Consumer Finances (SCF) data, we document a similar relationship for financial benefit, but a strongly significant and positive effect of divorce. With the FHW interpretation, the PSID data provide some support for strategic behavior while the SCF data provide some support for both strategic and the non-strategic behavior. unsecured debt (e.g. a credit card) to pay for expenses due to adverse events, consistent with non-strategic behavior. Moreover, a non-strategic consumer may appear strategic to the analyst, if he rolls over debt as long as there is hope of repaying it. This leads to greater measured financial benefit before filing, despite no intent to abuse bankruptcy law. Indeed, equilibrium models of default typically include such features. 3
In other words, financial benefit is affected by both strategic and non-strategic behavior, and a positive coefficient on financial benefit alone is insufficient to distinguish between the two behaviors. 4
Our test partially disentangles the role of financial benefit, adverse events, and strategic behavior: it allows for a positive relationship between bankruptcy filing and financial benefit for both strategic and non-strategic consumers and still may distinguish between the two. This test cannot distinguish between strategic consumers and nonstrategic consumers who may appear strategic due to a non-strategic run-up of debt before filing.
Consequently, if the test result shows that financial benefit is endogenous to the filing decision, that result can be consistent with both strategic and non-strategic behavior. If the test result shows that financial benefit is exogenous to the filing decision, the result supports non-strategic filing behavior (and shows that the incidence of both strategic 3 The literature on consumer bankruptcy is very large. A partial list includes the following. Stanley and Girth (1971) and Eaton and Gersovitz (1981) present early work in this area. Additional work includes Sullivan, Warren, and Westbrook (1989 , 1994 , White (1987 White ( , 1998 , Ausubel (1991 Ausubel ( , 1997 , Domowitz and Sartain (1999) , Gross and Souleles (2002) , Fay, Hurst, and White (2002) , Fan and White (2003) , Han and Li (2004) , and Tertilt (2007, 2010) . Athreya (2005) provides a survey of equilibrium models of default. Additional theoretical contributions include Zame (1993) , Modica, Rustichini, and Tallon (1999) , Araujo and Pascoa (2002) , Sabarwal (2003) , Dubey, Geanakoplos, and Shubik (2005) , Geanakoplos and Zame (2007) , and Hoelle (2009), among others. 4 This point may be made more generally: we show that in the standard random utility model underlying the binary choice of filing and not filing, the coefficient on unsecured debt (and hence, on financial benefit from filing) is positive, regardless of how debt is accumulated. filings and non-strategic filings that may appear strategic is statistically insignificant in the data). We propose a model in which financial benefit and the filing decision are jointly determined, estimate it using joint maximum likelihood, and test for endogeneity of financial benefit and the filing decision. The discussion provides a set of natural instrumental variables, the adverse events.
Using two different datasets (PSID and SCF), 5 the test results are consistent with nonstrategic behavior, in contrast to FHW. With both datasets, financial benefit is exogenous to the filing decision. Moreover, with both datasets, the coefficient on financial benefit is strongly significantly positive.
Our finding is consistent with "rational inattention" to rare events such as bankruptcy; that is, ex ante, the benefit from a bankruptcy filing is very low relative to costs, leaving little incentive for consumers to actively "plan" to file for bankruptcy. For example, as reported in FHW, for families that can gain from a bankruptcy filing, the mean benefit from filing is $7,813, and the probability of filing is 0.003017, for an ex-ante filing benefit of about $25. This is less than the cost of a planning session with a bankruptcy lawyer, or the resources expended to purchase and plan with a book on how to file for bankruptcy. Note that planning for a strategic bankruptcy would have to be done early enough, because legal restrictions disallow wealth re-allocations designed to gain from bankruptcy, especially if these are within about six months prior to a bankruptcy filing.
The paper proceeds as follows. Section 2 describes the basic theory and a theoretical result on positive correlation between financial benefit and filing probability. Section 3 presents the econometric specifications, and results, and section 4 concludes. 5 Although both PSID and SCF are among the best publicly available datasets of their kind, they have wellknown limitations for bankruptcy research. Using two datasets provides some robustness to these results, but better bankruptcy data would help to arrive at stronger conclusions.
Basic theory and Positive Correlation between Financial Benefit and Filing Probability
Bankruptcy filers typically have a choice between filing for Chapter 7 or Chapter 13 bankruptcy. 6 A Chapter 7 bankruptcy process liquidates a filer's estate, and net of exemptions, makes payments to creditors based on law. This is sometimes termed a straight bankruptcy. In a Chapter 13 filing, a filer typically keeps his assets, proposes a plan of repayment, and on plan completion, gets discharge from remaining debts.
Historically, about 70 percent of bankruptcies are Chapter 7, and most of the remainder are Chapter 13. Moreover, a filing under Chapter 13 may be moved to Chapter 7, if the Chapter 13 repayment plan is not completed successfully. In practice, this can happen in a significant proportion of Chapter 13 filings. 7 Therefore, most research models Chapter 7 bankruptcy filing. We follow the same approach. 8 Consider a simple two-period model of decision-making. Prior to the first period, consumers receive a noisy signal of experiencing a financial shock. The shock may be viewed as an adverse event: job loss, health problem, divorce, and so on. Based on this signal, consumers may update their probability of an adverse shock. In the first period, they choose their debt level. Then the shock is realized and in the second period, consumers decide whether to file for bankruptcy or not. 6 Before BAPCPA, consumers had more freedom in choosing the chapter in which to file. After BAPCPA, choice is restricted by a "means" test( § 707(b)(2)). Given the high rate of failures of Chapter 13 plans, it is as yet unclear how many consumers required to file under Chapter 13 eventually end up with a discharge under Chapter 7. The analysis here and the dataset used are for filings before BAPCPA.
As shown in figure 1, a strategic consumer is one who in the first period, chooses her debt level after conditioning on the signal. A strategic consumer understands that based on an adverse event there is some chance of a bankruptcy filing, in which case some debt is forgiven. She plans accordingly, and chooses a debt level to achieve the highest benefit available under law. In other words, a strategic consumer is one who is fully rational, and takes decisions to maximize her benefit.
A non-strategic consumer is one who chooses debt level without conditioning on the signal. Intuitively, a non-strategic consumer understands that based on an adverse event there is some chance of a bankruptcy filing, but does not plan to additionally benefit from a filing. He plans to repay his debt in the absence of adverse events. Such a consumer is myopic, but that may not necessarily imply he is irrational. This situation can be formalized using a simple two-period model of expected utility maximization. In the first period, there is one decision node. In the second period, depending on a shock (that we may assume occurs at an intermediate stage) one of two states may occur: a good state, indexed g, and an adverse events state, indexed a.
State-contingent consumption is indexed . A consumer's von-Neumann-
Morgenstern utility index is given by , with standard assumptions ( Consumption in first period is financed by debt , available at a (risk-adjusted) interest rate . 9 For non-trivial solution, we assume debt limit for a consumer is given by , so that is constrained to satisfy . Exemptions in bankruptcy are given by . A natural assumption in this setting is .
A strategic consumer is fully rational, maximizing subject to (1) (2) , and (3) . Here, is the (updated) belief of the probability of an adverse event, based on the signal received. The minimum operation is a proxy for loss of non-exempt assets in a bankruptcy filing, and the maximum operation corresponds to the bankruptcy decision: file when non-exempt assets are greater than net wealth remaining after debt repayment. The effective decision variable is . Notice that our assumptions imply that in the adverse event state, the consumer files for bankruptcy and consumes .
A non-strategic consumer does not condition debt decision on the adverse events signal captured by the (updated) distribution . Such a consumer may be viewed as taking decision sequentially. In period 1, the consumer maximizes , subject to (1) and (2) . Effectively, a non-strategic consumer is not planning for a bankruptcy filing and plans to repay his debt in period 2.
If, however, an adverse event occurs in period 2, the consumer re-optimizes to set 9 This is a simple model of individual decision-making, not general equilibrium. We take the risk-adjusted interest rate (price of debt) as given.
. Our assumptions imply that in the adverse events state, consumer files for bankruptcy and consumes .
By construction, this formulation shows immediately that for a strategic consumer, debt and filing decision are determined jointly, whereas for a non-strategic consumer, this is not the case. 10 Moreover, a strategic consumer may file for bankruptcy in a good state (in which exemption is low relative to wealth), if debt elimination from bankruptcy can offset the loss of non-exempt assets. A non-strategic consumer does not engage in such behavior.
One way to motivate non-strategic behavior is in terms of rational inattention to rare events. In other words, ex-ante, a non-strategic consumer behaves as if his subjective probability of an adverse event is zero. This might not necessarily be irrational, if we expand the model to include some ex-ante cost of determining the probability of an adverse event and planning for a bankruptcy filing, and the ex-ante benefit from a bankruptcy filing, and then consider a behavioral choice whether a consumer would want to behave strategically or non-strategically. Such an extension is beyond the scope of this paper, but as reported in FHW, for families that can gain from a bankruptcy filing, the mean benefit from filing is $7,813, and the probability of filing is 0.003017, for an ex-ante filing benefit of about $25. If a consumer were to plan to gain from a bankruptcy filing, he would include the ex-ante cost of a planning session with a bankruptcy lawyer, or the resources expended to purchase and plan with a book on how to file for bankruptcy; this is typically greater than $25. This would have to be done early enough, because legal restrictions disallow wealth re-allocations designed to gain from bankruptcy, especially if these are within about six months prior to a bankruptcy filing. 10 Using standard assumptions, it is easy to show that both problems have an interior solution, and optimal debt for a strategic consumer is (weakly) greater than that for a non-strategic consumer.
An immediate consequence of this model is that for a strategic consumer, financial benefit is endogenous to the filing decision, and for a non-strategic consumer, it is exogenous. This leads us to the empirical test used here.
As mentioned above, this empirical test only partly disentangles the endogeneity, because even for a non-strategic consumer, there might be some debt accumulation after the shock is realized, if the consumer is trying to roll over debt with the hope of repaying it. But a finding of exogeneity favors non-strategic behavior.
In empirical work, filing for bankruptcy is typically modeled as a binary choice model.
FHW indicate that a positive and significant relationship between household financial benefit and probability of filing for bankruptcy signals strategic behavior by a consumer.
Similarly, Adams, Einav, and Levin (2009) suggest that an increase in probability of default with loan size is consistent with either moral hazard behavior or adverse selection behavior. In the same spirit, we show that financial benefit may affect the probability of filing, regardless of how debt is accumulated.
According to McFadden's Random Utility Maximization model, the probability that a person files for bankruptcy is increasing in the utility difference between filing and not filing. To investigate this difference, let d be unsecured debt and w be assets minus secured debt. For simplicity, the exemptions are normalized to be zero. Financial benefit from filing, given d,
, and financial benefit from not filing,
Let u denote utility from monetary outcomes. Assume that u is strictly increasing and continuously differentiable. We may write utility from filing, given d as:
the difference in these utilities is
Consider the following cases. Case 1: d > w. In this case,  
. Therefore,
In this case,
. In all cases, we have
In terms of empirical prediction, this implies that the coefficient on unsecured debt (and consequently, on financial benefit from filing) is positive, regardless of how debt is accumulated. 11 Therefore, given unsecured debt d, a positive relationship between financial benefit from filing and filing for bankruptcy is expected.
Econometric Models and Results
In this section, we first provide some information on the data and construction of variables. Next, we replicate the FHW's specification using two different datasets. Then we present test results for endogeneity of financial benefit (using joint maximum likelihood estimation) with two different datasets. Finally, we use comparative statistics to predict the bankruptcy filing rates with hypothetical changes in key variables.
Data description and variables
We use two different datasets to check robustness of our results. One is the combined cross-section and time series sample of PSID households over the period 1984-1995; the 11 Notice that all we used here was that u is strictly increasing and continuously differentiable. No additional restriction is imposed on utility. same dataset is used in FHW. The other is the cross sectional dataset of SCF from 1998. 12 In 1996, the PSID asked respondents whether they had ever filed for bankruptcy and if so, in which year. This information, combined with other household characteristics forms the basis of our first dataset. The PSID data are generally of high quality, but they have some limitations for a study of this kind. In particular, wealth is only measured at 5-year intervals, and it contains less detail on some aspects of use in this study.
Moreover, as documented in FHW, there are only 254 bankruptcy filings over the period 1984-1995, and bankruptcy filings in the PSID are only about one-half of the national filing rate. SCF, in contrast, has 55 bankruptcy filings in 1997, or about 1.28 percent of households, comparable to the 1997 national bankruptcy filing rate of 1.16 percent. The SCF is crosssectional only, so we lose the time-series aspect in this case; but there is some information for the year prior to the survey, and on future expectations. SCF also provides better wealth data, which reports 1997 wealth information and 1997 bankruptcy filings. (The SCF survey was conducted in 1998, between June and December.) 13 We do not distinguish Chapter 7 and Chapter 13 filings in this paper (although consumers are able to make choices), because the financial benefit from filing under Chapter 13 is closely related to that from filing under Chapter 7. It usually takes between four and six months for a Chapter 7 filing procedure, but between 36 and 60 months for a typical Chapter 13 case. The 1998 SCF does not provide information on 12 SCF asks the respondents about their bankruptcy history, but the region/state in which they stay is not revealed to the public after 1998. In order to match the two datasets, we choose the data of the most recent year. 13 See Kennickell et. al (1998). chapter choice. Financial benefit from filing is the key variable in this paper. As in FHW, it is calculated as follows:
, where is the financial benefit from filing for household i in period t, is the unsecured debt discharged in bankruptcy for household i in period t, is the value of wealth for household i in period t, and is value of exemptions under law for household i in period t, in the household's state of residence. In this formula, calculates the nonexempt assets that a filer loses in bankruptcy. It is a measure of financial cost of filing for bankruptcy. The variable is the part that will be discharged in bankruptcy, thus is a measure of benefit of filing. As not filing dominates filing when is negative, the financial benefit from filing is truncated at 0 to yield the above formula.
Notice that this calculation does not include the full economic cost of a bankruptcy filing. For example, a more complete measure of the economic cost of filing would include future and dynamic costs of a bankruptcy filing as well, such as loss of future stream of profits from liquidated assets, or effects on future credit-worthiness, which determines future access to debt markets and the price of debt. A more complete accounting of the cost of bankruptcy would include such costs and also out-of-pocket filing costs. Reliable data on these measures is unavailable, and including a reduced form constant would not change the qualitative results. This is a limitation of our approach, as also that of FHW.
To calculate financial benefit in the PSID, we use the same dataset and calculation as FHW. In the PSID, housing equity is reported every year, but non-housing wealth is reported only in the 5-yearly wealth supplements from 1984, 1989, and 1994 . These data are used to construct unsecured debt, , that will be discharged in bankruptcy.
Wealth includes current year housing equity (reported every year) and the value of the most recent prior report on non-housing wealth. 14 , is the wealth net of secured debts (like mortgages and car loans). Exemption, , is the exemption in the state of residence of household i in period t.
For the SCF, variables are constructed similarly. The variable measures unsecured debt that will be discharged in bankruptcy. Unsecured debts include both credit card debt and installment loans. 15 Wealth , is total assets net of the secured debt. Total assets include all financial assets and non-financial assets. 16 For exemption, , we make the following adjustments.
The SCF provides only region codes; state codes are not released in public data. To get a relative weight for each state in a region, we use Regional Economic Information System (REIS) from the Bureau of Economic Analysis. These state weights are based on the population of a state relative to the region in which it is included. These weights are used to compute the composite exemption level of a region. Moreover, using Elias, Renauer, and Leonard (1999) , we determine each state's exemption levels for 1998 for homestead equity in owner-occupied homes, equity in vehicles, personal property, and 14 Data on unsecured debt and non-housing wealth is subject to measurement error and therefore financial benefit is subject to measurement error, but as reported in FHW, this does not significantly affect the results.
wildcard exemptions. We adjust for state level variables to the extent we can. For example, if a state doubles exemptions for married households, we do the same. For the fifteen states allowing residents to choose between state or federal exemptions, we take the larger of the exemptions. For households in states with an unlimited homestead exemption, we take the homestead exemption to be the average of home values in the entire sample. The exemption variable, , is the sum of these exemptions. 17 To make the two datasets consistent with each other, we include a vector of demographic variables which may be related to households' filing decisions, such as age of household head, years of education of the head, family size, whether head owns their home and whether head owns business. For SCF data, we include only region dummies rather than macro information to capture local fixed effects, due to lack of information regarding state of residency.
For adverse events variables, we include whether the head was ever unemployed during the prior twelve months (labeled "unemployed"), total weeks of unemployment during the prior twelve months (labeled "period of unemployment"), 18 its squared term, whether the head is recently divorced (labeled "divorce"), 19 and whether the head's (self-reported) health condition is poor (labeled "health"). 20
In table 1, we present financial benefit and unsecured debt between filers and non-filers for both PSID and SCF. Similar patterns emerge. In PSID, the mean log(financial benefit) for filers is more than twice as much than those non-filers. In SCF, filers have more than three times as much mean log(financial benefit) than non-filers. In both SCF and PSID, the mean log(unsecured debt) for filers is greater than that of non-filers.
As in FHW, our debt calculation is for the period of filing, and the adverse events variables are for the prior period. This is consistent with our model (with adverse events realized before the bankruptcy decision).
There is the issue that in the data, it is possible that debt (and therefore, financial benefit) changes after an adverse event occurs and before a bankruptcy filing. We can consider two cases.
First, an adverse event (which here is assumed to occur with an exogenous probability)
itself leads to an increase in debt. This is captured in the model in a reduced form by a reduction in state-contingent wealth, and empirically in the financial benefit calculation.
Second, a consumer might take some actions that change debt just before filing. For example, a strategic consumer could try and consciously increase unsecured debts just before filing in order to increase benefit from filing. As mentioned above, there are legal restrictions for such moves and creditors are likely to have these enforced strictly. On the other hand, debt may go up when a non-strategic consumer rolls over debt in the hope of repaying it. As mentioned earlier, our test cannot distinguish between strategic consumers and non-strategic consumers who may appear strategic due to a nonstrategic run-up of debt before filing.
Consequently, if the test result shows that financial benefit is endogenous to the filing decision, that result can be consistent with both strategic and non-strategic behavior. If the test result shows that financial benefit is exogenous to the filing decision, the result supports non-strategic filing behavior (and shows that the incidence of both strategic filings and non-strategic filings that may appear strategic is statistically insignificant in the data).
Simple Probit model
Let's first consider a simple Probit regression, similar to FHW's specification.
This specification explores strategic and non-strategic behavior by running the Probit regression of whether households file for bankruptcy (file) as a function of their potential financial benefit, , from filing, their personal and state characteristics , and the adverse events they encountered in the previous year, .
As described above, one test of strategic behavior focuses on the significance of the coefficients on financial benefit and on adverse events, as in FHW. If strategic behavior hypothesis is true, the coefficients of financial benefit should be positive and significant while the adverse event variables should not be significant. If non-strategic behavior hypothesis is true, then adverse event variables should be positive and significant while the coefficient of financial benefit should be insignificant. using PSID data, the coefficients on the variables are comparable to those reported in FHW. In particular, financial benefit affects the filing decision positively and highly significantly, and its squared term is highly significant. And, among statistically 21 For all estimates, * indicates significance at 90 percent, ** at 95 percent, and *** at 99 percent. 22 The pseudo R-square for the four columns of Table 2 are 0.1378, 0.1320, 0.1377, and 0.1524, respectively. The first two columns use the PSID family weights. Standard errors (in PSID) are corrected using the Huber/White procedure, which allows error terms for the same household to be correlated over time. We apply this procedure to table 3 and table 5, too. significant adverse events, divorce is positive but only marginally significant. When using SCF data, financial benefit continues to be positive and highly significant, but its squared term is marginally significant. The coefficient on divorce remains positive, but is highly significant.
Thus, using the simple Probit model, the PSID dataset provides support for strategic behavior, as in FHW, while the SCF dataset provides support for both strategic and nonstrategic behavior, providing an indication of alternative behavior in the data.
Model with Joint Determination of Financial Benefit and Filing Decision
As mentioned in the introduction, a simple empirical relationship between filing for bankruptcy and financial benefit from filing conflates more realistic relationships between financial benefit, adverse events, and strategic behavior. To disentangle some of these relationships, we propose to test the endogeneity of financial benefit in a more general model in which financial benefit and the bankruptcy decision are allowed to be determined jointly. It is reasonable to believe that consumers' attitude toward debt (and thus financial benefit), which is unobserved, determines both how they accumulate debt and whether or not they file for bankruptcy.
As discussed above, non-strategic households would respond to income shocks, but not respond additionally to financial benefit upon filing. Strategic households could manipulate their debts so that their financial benefits from bankruptcy are maximized, in other words, their financial benefits and bankruptcy decision are simultaneously determined. To test these two hypotheses is equivalent to testing whether financial benefit is endogeneous or not.
Hence, we have the basic empirical model as follows:
The key difference between this model and FHW's specification is the role of the set of adverse events, . Here, no longer directly affects a person's bankruptcy decision.
Instead, it serves as the set of instrumental variables that directly affects the financial benefits, , in (4). Since adverse events are exogenous to a household's bankruptcy decision, they act more as a negative shock to a household's income/wealth. Another minor difference between these two models is that the logarithm of financial benefit is used here while FHW use the level of financial benefits. As depends on the wealth level, it is most likely to exhibit a log-normal distribution, although censored at zero. With a logarithm transformation, we will assume that v is normally distributed.
Notice that endogeneity of ln(B+1) is equivalent to whether the error terms u and v are 
where Cov(v, ε) = 0, and
. In this version, the exogeneity of ln(B+1) is equivalent to the hypothesis that the parameter  = 0. The probability a household files when financial benefit is zero is given by
, and accordingly, the probability it does not file when financial benefit is zero is given by
The log-likelihood function over the sample is given by Estimation results are presented in tables 3 and 4. 23 We find that using either PSID data (table 3) , or SCF data (table 4), the estimated parameter  is not statistically different from zero, consistent with non-strategic behavior.
At the same time, log financial benefit has a positive and highly significant effect on the decision to file for bankruptcy in both datasets.
Both datasets confirm the view that adverse events may affect financial benefit. Results using PSID data are presented in Table 3 and those with SCF data in Table 4. 24 Both   23 We apply a log transformation to financial benefit, because this variable exhibits a distribution that is similar to log-normal but is left-censored at zero. In particular, we use log(financial benefit + $1). This is to capture the characteristics of censored data at zero. The transformed variable is also left-censored at zero. The result is also robust if the actual value of financial benefit is adopted.
show similar results, with some differences in terms of statistical significance. Intuitively, health problems would lead to a larger amount of debt and thus a potentially higher financial benefit (highly significant in PSID data, not in SCF). In the absence of divorce, there is a greater chance of repaying higher levels of debt (due to joint earnings), leading to lower probability of filing. Or there may be lower levels of debts, due to greater production of services at home (in case one spouse is not working), leading to lower financial benefit from filing. 25 Conversely, conditional on divorce, financial benefit may be higher (highly significant in SCF data, not in PSID). Moreover, greater financial benefit may also be due to more joint (and individual) debts being discharged to give both partners a fresh start after divorce. Transitioning into unemployment typically lowers access to debt markets, lowering financial benefit from filing (highly significant in PSID, not in SCF). Conditional on being unemployed, an increase in duration of unemployment is more likely to imply utilizing existing debt lines more completely, or increases in debts outstanding due to non-servicing of debt, both increasing financial benefit. This increase may be tempered by more stringent conditions from creditors, leading to an increasing and concave impact on financial benefit (highly significant in PSID data, marginally significant in SCF).
It is possible that not all adverse events have the same impact on filing behavior. For example, a health shock may be less predictable than divorce, and may have a different 24 Since there is no available weak-IV test or Sargan test for the joint determination model, we run the regression with two-stage-least-square to show the related statistics. For PSID, the F-statistic is 18.34, which is greater than the critical value of 10, by rule of thumb. This rejects the null hypothesis that the instruments are weak. The Sargan score is 5.898, with p-value of 0.21. So the over-identifying restriction is valid. For SCF, the Anderson-Rubin (AR) statistic (chi-square=22.8), Kleibergen-Moreira Lagrange multiplier (LM) test (chi-square=20.29), the conditional likelihood-ratio (CLR) test (statistic=21.39) all pass the 5% significance, which rejects the null. The Sargan score is 6.53, which is 0.16 as of p-value. So we do not reject the null hypothesis and the over-identifying restriction is valid. impact on filing behavior. Therefore, in principle, different adverse events could lead to differing strategic behavior depending on type of adverse event. For robustness, we run the joint determination model with different combinations of adverse events. The main results are unchanged, as shown in Tables 5 and 6.
Interpretation
Tables 7 and 8 show how hypothetical changes in key variables affect financial benefit from filing and probability of filing. Table 7 shows information for the joint determination model using PSID data, whereas Table 8 shows the same information using SCF data.
Suppose financial benefit from filing increases by $1,000 for each household. 26 In this case, the average filing probability is predicted to increase by 0.216 percentage points (PSID data, Table 7 ) and by 0.56 percentage points (SCF data, Table 8 ). Given that filing probability is 0.3017 percent (PSID data) and 1.28 percent (SCF data), an increase in financial benefit of $1,000 predicts that bankruptcy filing rates would increase by 71.6 percent per year (using PSID data), and by 43.8 percent (using SCF data). Thus, consistent with the basic theory outlined above, even with non-strategic behavior, financial benefit can have a large effect on bankruptcy filings. 27 We also present predictions for changes in some household characteristics, such as age of head of household, education level, family size, and home ownership. 26 If negative, set the value to be zero. 27 Notice that the PSID sample has an average financial benefit of $1411 (Table 1) , and a $1,000 change is about 70 percent of this number. For the SCF a $1,000 change is about a 25 percent increase from the mean of $3,991.
If age of head of the average household increases by 10 years, using equation (4), we see that log financial benefit would decrease, on average, by 0.0433 (PSID data) and by 0.0102 (SCF), which would lead to 18.0 percent (PSID) and 4.7 percent (SCF) reduction in annual bankruptcy filing rate.
If head of the average household receives one more year of education, the predicted change in financial benefit is -0.001 (PSID) and -0.1041 (SCF). Bankruptcy filing rates would decrease by 4.7 percent (PSID) and 6.25 percent (SCF).
If the average household adds one member, bankruptcy filing rate increases by 6.0 percent (PSID) and 7.8 (SCF) percent.
Home ownership has different effect in the two samples. If every household turns from having no home to having at least one home, the bankruptcy filing rate using PSID data is predicted to decrease by 24 percent (PSID) while the filing rate using SCF data is predicted to drop only 0.3 percent. This might be due to the fact that SCF does not release state information, and we might under-estimate the homestead exemption if the state does not set a cap on homestead exemption.
Tables 7 and 8 present predictions based on changes in adverse event variables as well, especially if adverse events did not occur. Broadly, except for unemployment, absence of adverse events is predicted to decrease bankruptcy rates, as expected.
If head of an average household turned from being unemployed to having a job, financial benefits are predicted to be higher on average, increasing predicted filing rates by 1.3 percent (PSID) and 3.5 percent (SCF). Given that a head of household is unemployed, if spell of unemployment is 1 week shorter, then financial benefits as well as the bankruptcy filing rate is predicted to decrease by 0.23 percent (PSID) and 0.94 percent (SCF).
If the average household head turned from having health problem to not having health problem, both predicted financial benefits and predicted bankruptcy filing rates would decrease. The reduction in average bankruptcy rate is 3.7 percent (PSID) and 3.6 percent (SCF), respectively.
Finally,' suppose divorce did not occur, probability of bankruptcy filing is predicted to decrease by 0.5 percent (PSID) and 34.4 percent (SCF).
Conclusion
Understanding the motivations of consumers to file for bankruptcy is central to the design of appropriate policies to manage the number of filings. For example, if consumers typically file strategically, and it is determined that filings are too high, then policies to reduce filings could include, among others, those that tighten access to bankruptcy courts, or make bankruptcy more expensive, perhaps by restricting access to particular types of bankruptcy provisions, lowering exemptions, diverting more debtors to longer repayment plans, lengthening minimum time between repeat filings, or requiring debt management programs outside of bankruptcy. On the other hand, if consumers typically file non-strategically, then policies to reduce bankruptcy filings could include, among others, those that minimize the impact of adverse events, or increase financial literacy for planning for such events.
This paper proposes a test to detect strategic or non-strategic behavior in bankruptcy filings. The test is based on endogeneity or exogeneity of financial benefit and the bankruptcy decision. The proposed test is more realistic than a simple estimation of the sign of the coefficient on financial benefit and on adverse shocks. The test is partial in that it cannot distinguish between strategic filing and a filing that appears to be strategic due to non-strategic reasons. Nevertheless, test results are consistent with non-strategic filing behavior, and rule out significant strategic behavior. The same results hold in two different datasets.
The models used in this paper are simplified and by no means capture all relevant aspects of the bankruptcy decision. Issues related to choosing a particular period to file for bankruptcy, or to repeat interactions with credit markets, or to choice of bankruptcy chapter, or to role of legal advertising, or to effects on supply of credit, or to effects on work incentives, and so on are not considered here. (Some of these are the subject of other papers, listed above.) It is possible to consider some of these issues here in a reduced form by including parameters for expected gains and losses from delaying a decision, or reduced access to credit markets, or utility penalties for default, and then focusing on parameter values which make particular versions of the models more likely to occur, but it is unclear if such additions would have additional applications given the paucity of available data.
The results here can be viewed as providing an indication of some non-strategic behavior in bankruptcy filings, rather than a definitive conclusion in favor of one hypothesis or the other. For example, in addition to research supporting different hypotheses, the reported surge in bankruptcy filings before the deadline of October 17, 2005 for the new bankruptcy law to go into effect suggests that other factors (perhaps informational spillovers emerging from declining social stigma, or lawyer advertising) are important as well. No doubt, additional work may yield additional testable predictions, and additional research would be very welcome. Education +1 
